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BREACHWAY STRUCTURE AND WALLS

4. PERTINENT DATA

Purpose

Location

State
County
Towns
Villages
Qcean

Structures

da

be

Breachmax
Type

Number
Locaticn

Top Elevation

Length (incl, Navigation
Opening)

Width

Navigation Opening
(Ungated) '

511l Elevation

Fender System

Type

Length
Hlevation
Width

Water Resources Tevelopment, con-
sisting of Hurricane Protection,
Beach Erosion Control, and Navi-
gation Improvement.

Rhode Island

Washington

Narragansett & South Kingstown
Galilee & Jerusalem

Block Island Scund, Atlantic

Concrete Gravity

1

Across Existing Navigation Chan-
nel

Varies

350
Varlies

feet

150 feet
~2L.5 msl

Concrete and Treated Timber and
Wood Piling
200 feet each side of channel
6.0 feet msl-

S feet, six inches



3. Structures (Cont'd)

c-

Bulkhead

Type

Length

Top Elevation
Bottom Elevation
Pile Section

Prestressed Concrete Sheet Piling
1,950 feet

22,0 feet msl

-1.5 feet msl
8 inches thick by L feet wide



WATER RESOURCES DEVELOPMENT PROJECT

POINT JUDITH
RHODE ISLAND

DESIGN MEMORANDUM NO. 5

BREACHWAY STRUCTURE AND WALLS

B, INTRODUCTION

1. PURPOSE

The purpose of this design memorandum is to present for review
and approval the basic structural design criteria for the sitruc-
tures in the Point Judith Watsr Resources Development Project.
Basic criteria, typical design computations and other pertinent
data are presented, ' K

C. HYDROLOGY AND HYDRAULICS
2. GENERAL

Approved Design Memorandum No, 1 contalns the basic hydrologic
and hydraulic design criteria for the project.

D, GEOLOGY
3. GENERAL

Design Memorandum No. 2, "General Design", contains the detailed
geological studies for the project.

E. FOUNDATIONS

L. GENERAL

Design Memorandum Nos 2, "General Design', contains the details
on the foundation conditions at the project site.

Additional foundation explorations have recently been completed
at the location of the breachway structure to determine the extent
of the underlying organic silts originally encountered during the
preliminary exploration program. Preliminary analysis of the data
indicate that the organic material is not as extensive as originally
indicated which may lead to a reduction in the number and lengths of
piles required. Changes in pile requirements will be reflected in
. the contract plans and specifications,.

3



F. CONCRETE

5. CONCRETE MATERIALS

Concrete Materials are discussed in detsll in approved Design
Memorandum No, 3, "Concrete Materials",

The concrete aggregates will be obtained from an approved com-
mercial source because of the relatively small quantity of concrete
required. Type II poritland cement, the equivalent Type IS (MS)
portland blast furnace slag cement, and Type III portland cement
with a maximum of 8% tricaleium aluminate will be specified.

(3, STRUCTURAL DESIGN

6. PURPOSE AND SCOPE

This section represents the design criteria, basic data, assump-
tiens and procedure used in the design of the Breaching Structure,
the "I" Wall and the Catwalk for the Breachway Control Structure.

7. DESIGN CRITERIA

a. General. All working stresses conform to those specified
in the Engineering Manual EM 1110-1-2101, "Working Stresses for
Structural Design", dated 1 November 1963, General loading condi-
tions, design assumptions and other design criteria are based on
the following applicable parts in the Engineering Manual for Civil
Works issued by the Office of the Chief of Engineers; Standard
Practice for Concrete (EM 1110-2~2000, December 1965); Retaining
Walls (EM 1110-2-2502, 29 May 1961)., Accepted engineering practice
has been employed in cases where the BEngineering Marnual for Civil
Works does not apply. Design of the concrete sheet piling conforms
to the ACI-ASCE Tentative Recommendations for Prestressed Concrete.

b. Concrete.

(1) Concrete working stresses are in general accord with
ACT Standard Building Code Requirements for reinforced concrete
usging concrete with a minimum ultimate compressive strength of 3000
1bs per square inch except for prestressed concrete piling which
will have a working stress of 5000 lbs per square inch,

{2) 3000 1b. Concrete

Flexure (extreme fiber stresses in comp.) P.S.T.
411 concrete 1,050



(3) 5000 1b. Prestressed Concrete Piling

Temporary Stresses (1lbs. per square inch)

Max., fiber stresses in pretensioned compression 2,400
Max, fiber sitresses in tension 190

Stresses at Design Loads

Max. fiber stresses in compression 2,000
‘Max. fiber stresses in tensions (live load only) 210

¢. HReinforcement.

(1) Reinforcement rods except piling

(a) Grade and Working Stresses, All reinforcement in
the structures, including temperature and shrinkage reinforcement
ig designed for the working stresses of new billet steel, inter-
mediate grade, deformed bars which is 20,000 p.s.i., in flexual ten-
gion. The reinforcement shall conform to the requirements of
Egderal Specification QQ-1-632, Type II, Grade C and to ASTM A-305

T.

(b) Spacing. The clear distance between parallel bars
will not be less than 1-1/2 times the diameter of round bars except
that in no case will the clear distance between parallel bars be
less than 1 inch, or 1-1/2 times the maxlmum size of the coarse ag-
gregate.

(e¢) Minimum Cover for Reinforcement,

Minimum
Item Cover (inches)
Concrete except prestressed piling 3m
Prestressed piling 24

(d) Splices. All splices will be in accordance with
the ACI Building Code and as set forth in Table lhc of Reinforced
Concrete Design Handbook ACI Publication SP-3.

(e} Temperature and Shrinkage Reinforcement. Temperaw
ture and shrinkage reinforcement will be provided where the main re-
" inforcement extends in only one direction. Such reinforcement will
provide for a ratio of steel area to concrete area (bd} of 0,002
with a minimum of ,0012 in each face.




(2) Reinforcement Strands in Prestressed Piling - Grade
and Working Stresses. Reinforcement strands shall be stress re-
Tieved and conform to ASTM L16-6L having an allowable ultimate
working strength of 250,000 p.s.i.

d. Wood Bearing Piles and Breachway Piling. Bearing piles
supporting tne breachway structures and the piling in the Breach-
way Control Structure will be dense close-grained Southern Yellow
Pine or Pacific Coast Douglas IMir conforming to the requirements
of Federal Specification MM-P-3Tla for "Piles; Wood", Type I,
Class C, rough peeled, The minimum tip diameter of any length
of pile will be 8 inches, Bearing piles will be untreated and
will be driven to obtain a minimum bearing capacity of 30 tons.
Piling in the Breachway Control Structure will be driven to ap-
proximate elevation ~62.0 M,S.L.

e. Wood Framing, Structural timber framing in the Breachway
Control Structure will be treated Douglas Fir, 1L50 fiber stress,
No. 1 grade.

8. BASIC DATA AND ASSUMPTIONS

a., Loads.

(1) Dead Loads. The following unit weight for materials
were used:

(Unit Weight ~ 1lbs./cubic foot)

Material Dry Saturated Moist Submerged
Rock Fill 120 p.c.f. 140 p.c.f. —— 75 PoCofe
Sand Fill ——— = . - 110 pOCofp 100 pQCQfo bt
Concrete 150 pec.f. Y —— - ——— -

(2) Live Loads. The following live loads have been useds

Water 64h.5 1bs per cubic foot
Wind 50 1bs per square foot, if appllcable
Catwalk 100  1lbs per square foot

b, External Water Pressure. Uplift pressure has been assumed
as a uniform pressure equal to the full head available over the en=-
tire base area,

c. JFarth Pressure, Earth pressures are determined in general
accordance with EM 1110-2-2502, Retaining Walls.

d., Earthquake Forces., Earthquake forces were 1nvest1gated
using .05g and found to be negligible,




e, Ice Pressure., Ice pressurs is not a factor.

f. Wave Pressures., Wave pressures are determined in accord-
ance with Technical Report No. L, Shore Protection and Planning,
prepared by the Beach Erosion Board. With the exception of one
monolith in the Breaching Structure where broken waves will occur,
all other structures are affected by the clapotis condition. WNo
breaking wave conditions will occeur,

g. Location of Resultant and Sliding. Inasmuch as the Breach-
ing Structure is founded on piles, the location of the resultant is
unimportant. fThe pile foundations are designed to resist the hori-
zontal and vertical loading with uplift held to less than 10 kips
per pile. ,

h. Allowable Pile Bearing. The maximum pile bearing value
used for the design of the wood bearing piles is 30 tons under
normal conditions. Under storm conditions, an allowable increase
of 50% has been assumed. Contract documents will require pile load
tests to confirm the assumed design bearing value,

9. BREACHING STRUCTURE

a. General. The Breaching Structure consists of four mass con-
crete monoliths on each side of the 150~foot clear channel opening.
The first two monoliths from the channel will be 20 feet in length
and the last two 30 feet in length. The bottom portion of all
monoliths will be made by placing tremie concrete between two sheet
pile walls. The upper portion of the monoliths will be formed, mass
concrete with a face batter of 1 to L.

b. Loading Conditicns. The monoliths were investigated for the
following conditions of loadirig:

(1) Condition ‘I, = Dead load of structure, water surround-
ing structure to Elevation +1.5 and 100% uplift over entire base.

(2) Condition IT. - Storm Condition ~ Dead load of strucw
ture, water to the still water level surrounding the structure plus
maxirmum wave loads on the ocean side, Uplift taken as uniform to
the stillwater level.

c. Foundation Design., The wood piling has been so arranged as
to virtually eliminate tension in the piles under all conditions of
loading. The design arrangement is such that the maximum compres-
sion-loading is 79 kips, and the maximum tension loading is 6 kips.




10. TFENDER SYSTEM AND WALKWAY

The design of the catwalk will follow customary timber design
using a 100 1lb. per square foot live load. A wooden handrail will
be provided on each side of the catwalk,

1l. PRECAST CONCRETE SHEET PILE WALL

A prestressed concrete sheet pile wall will be utilized with
the top protruding 3 feet above the sandberm. On the ocean side,
the maximum water loading is assumed to the top of the wall, and
as there is some question as to where ground water may occur on the
backside, it has been analyzed by a Mathatron Computer program for
a condition where there is no water on the backside and also for a
condition where the water is to the ground surface. The irue water
condition will be somewhere between these extremes. Piling moments
and critical depths were designed based on the maximum values obtained
from either condition. The selected piling will have a minimum pene-
tration of 20 feet and will be made up of sections 8 inches thick by
L1-0" wide,

12, MISCELLANEOUS STRUCTURES

Concrete, wood stairways and drainage structures indicated in
Design Memorandum No., 2, "General Design", sre routine structures.
Computations are not ineluded in the Appendix for these structures
as they are minor in character and design will be accomplished in
accordance with standard practice.

13. COST ESTIMATE

The total estimated project cost has not materially changed
from that contained in Design Memorandum No. 2, "General Design',
An additional item, "Obstruction Lighting", has been added to the
project since the submission of the General Design Memorandum.
The summary of the cost estimate is given in the following table.



TABLE I

DETAILED COST ESTIMATE

(June 1966 Base)

Unit

Itenm Estimated Sstimated
Neo, Description Quantity Unit Price Amount
1  Prep. of Site L.5. $ 20,000
2 Stripoing 16,000 C.Y. $0.75 12,000
3 Excav., Unclass. 63,000 n v 0,75 47,250
L Excav., Structures 27,000 tn 0.75 20,250
5 Comp. Barth Fill 38,000 non 0,60 22,800
6  Sand Fill 743,000 n 0.12: 89,160
7 Sand Borrow 505,000 2,00 1,010,000
8 Gravel Fill 5,000 @ 1.50 75500
9  Gravel Bedding Lh,300 v on 1350 66,450
10 Comp. Gravel Fill 3,500 nmom 1,70 5,950
11 Rock Armor (1-2 tons) 49,000 Tons T6.80 333,200
12 Rock Armor {2-3 tons) 36,000 t 7.10 255,600
13 Rock Armor (1-5 tons) 925 n 7.95 7,355
il Rock Armor (3-6 tons) 2,700 f 7.80 21,060
15 Rock Armor (}~6 tons) 4,200 " 8,00 33,600
16  Rock Bedding 61,200 6,70 410,040
17  Rock Prot.(50-500#) 40,000 750 300,000
18 Groins '
200# Chinking 1400 L 7125 2,850
600# Chinking . kOO " 7.125 2,850
1,000# Chinking 1,350 m 750 10,125
19 Drainage Modification L.3, Job 11,000
20 Sand Fence 7,700 L,F, 1.0C 7,700
21 Cofferdam L.S. Job 125,000
22 Fender System L.S. Job 45,000
23 Precast Conc. Pile Wall,
2 feet 1,950 L.S. 1hL.00 280,800
2l Precage Conc. Pile Wall, .
13 feet 600 L.S. 78,00 16,800
25  Dredging, Hydraulic 276,000 C.Y. 1,15 317,400
26 Mob. & Demob, Hyd Dredge L.8. Job 25,000
27 Dredging, Scow 370,000 C.Y. 1.k45 536,500
28 Mob. & Demob. Scow Dredge L.S. Job 25,000
29 Reshape Groins 1 L.s. Job 20,000
30 Wood Bearing Piles, 50! 560  Fach 120.00 67,200
31 Seeding, Beach (rass 80,000 S.Y. 0,50 40,000
32 Navigation Aids 1 1.5, Job 13,000
33  Utility Modifications L.S. Job 5,050
3l Concrete Tremie 5,300 C.Y, 32,50 172,250
35  Concrete Mass 3,100 C.Y. LC.00 12l,000



Ttem
No.

36
37
38

Estimated

Unit

Description Quantity Unit Price

Estimated
Amount

Concrete Misc, ' 100

C
Stairs, Wood L
' L

Obstruction Lighting

Contingencies, 15%*
Engineering & Design, 8.5%r
Supervision & Administration, 7.5%*

Lands and Damages

TOTAL ESTIMATED PROJECT COST

10

. $90.00

T
S. Job
S

. Job

$ 95,000
7,000

2,100

$li, 557,850

682,150
$5,240,000

_ 7,000
35,687,000

128,000
$6,115 ,000

985,000

0 340 ¢ B0 sEOO0 $73100,000



APPENDIX A

STRUCTURAL COMPUTATIONS




POTNT JUDITH STRUCTURAL COMPUTATIONS

Title Page No,
Plan Breachway Control Stfucture 1
Wave Forces 2 ; 5
Monolith A 6 - 11
Monolith B 12 - 16
Monolith C . 17 = 21
Monolith D ' 22 - 2L
Fender System and Walkway 25 - 26

Cantilever Sheet Pile Wall 27 = 29
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compuraTion . I Bet Il et/

COMPUTED BY - M E. ESJ_ CHEGKED BY : DATE _LLZ;'_(E___:,’;\\

R R S S R S S S S R A SRR e i LU

'(’ANTILEVER SHEET PILE WALL PTe. JUDITH Relo

DESCRIPTION:-_--THIS PROGRAM FINDS THE MINIMUM PENETRATION. OR GIVEN ,
THE PENETRATION FINDS THE PASSIVE P, MAXs M, AND S OF SHEET PILING f

LOADING:~=-~--TRIANGULAR WATER LOAD TO TOP OF WALL ON ONE SIDE PLUS A
CONCENTRATED LOAD. WATER ON OTHER SIDE ASSUMED AT A LOWER ELEV. GRADE
IS THE SAME ON BOTH SIDES.

INSTRUCTIONS :-~~-CONTROL & PROGRAM MODE @ AUTO OUTBOARD READER OFF

FIND MINIMUM PENETRATION. S
&
H=EXPOSED HEIGHT OF WALL =3.5  J3a}=/10 , -
P=CONCENTRATED LOAD =0 Ka= o -
Y=DIST OF CONGC. LD. TO GR=0 Kp= /6 <
PP=PASSIVE PRESSURE (SUB E)>=72.8 (y5.5x/() N
PA=ACTIVE " (SUB EX=18.42 ( yx ¥YS¥) w |3
W=WEIGHT OF WATER =645 N Q % | N3
Q@=DIFFERENTIAL HEAD . =3.5 X ' Y
X=ASSUME X=2H =20.0 \o iy .gk
DEPTH OF PENETRATIONCFT) = 16.29
13 " Z = 3056 N N
' ' -7
GIVEN A DEPTH OF PENETRATION --- ENTER FOLLOWING IT M§%15%(
X=DEPTH OF PENETRATION  =20.0
PP C(ASSUME MAX) =80
PP = PASSIVE PRESSURE 59+90
Z = . 4.11

PR

FIND X0 AND MAX. MOMENT IN THE SHEETING--- ENTER FNLLOWING ITEMS:--

ASSUMED XO (.33H)= 10.0
X0= ° (FEET) = 12435
M  FT LBS =

9461467

Basic Forpulo

2= (B-Pay= wht- 2wh(x)
2 (/7 -Ff)x

M= g%z(h+x-;s_)+ wh(2) Yot (B .)g -(R-F; A)x3

M ois unlikely, Hat rFhe jrauﬂt/ twater on the londsile
will resed o3 Aigh o5 Fhe j‘raun/ Surfoce « A2 followin
Shoel osSumeas Phs Shactine Cels o5 @ complets cul a/'g
whlh mo (jro«na/ WG/er an /o‘n/s//d-
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COMPUTATION __;_ﬂ_cef‘ F’/'/Q Wasy

. COMPUTED BY S E W GHEGKED BY DATE _cfﬂr_é;éé___

-— DESCRIPTIONt~-=-~~-THIS PROGRAM FINDS MINIMUM PENETRATION AND MAX MOMENT
. OR GIVEN PENETRATION FINDS PPR AND MAX. MOMENT
LOADING: TRIANGULAR WATER LOAD @ WATERSIDE (TOP TO BOT OF WALL) NO
- WATERLANDSIDE, CONCENTRATED WATER LOAD DUE TO WAVE FURCES
@ EXPOSED FACE, GRADE SAME BOTH SIDES.
INSTRUCTIONS:~-1.CLEAR RESET MEMORY ((=
2.CONTROL & PROGRAM MODE @ AUTO

' 3.ALL UNITS POUND FEET -
TO FIND MINIMUM PENETRATION : Tk 110 -ﬁ
ENTER FOLLOWING ITEMS:====- Kas ' —
H=EXPOSED HEIGHT OF WALL =3:5 Ko Lo
P=WAVE FORCE AS CONCENTRATED LD=0 P .
Y=DISTANCE OF WAVE FORCE FROM GRADE=0 2
PPR=PASSIVE PRESSURE RS=72:8 (455x/¢) d
PPL= " LS=17640 g,;d xhé) N
PAR=ACTIVE " RS=18.2 )
PAL= " " LS=44.0 N
W=WEIGHT OF WATER  =64+% < Should be 4.5
X=ASSUME X=2H =12.0
| Ny
= : * ~FARYX ¥ 6%5523';
DEPTH OF“;ENETRATION CFEET)= 12.22 (pTan) éﬂ%&JQQx
NEW INSTRUCTIONS: GIVEN A DEPTH OF PENETRATION FIND THE PASSIVE
PRESSURE FOR RIVERSIDE AND LANDSIDE ¢PPL&PPR)
ENTER FOLLOWING ITEMSt==--
X=DEPTH OF PENETRATION=20.0
PPR CASSUME MAX.) 6040
PPR=PASSIVE PRESSURE RS= 51454 -
PPL=- " ” LS= 124.61
"Z'. = 3’02 ) )
NEW INSTRUCTIONS: FIND X0 AND MAX. MOMENT IN THE SHEETING
ENTER THE FOLLOWING ITEM: - ) :
ASSUMED X0  (€.33X) 21240 .
X0= (FEET) = 12433
S M FT LBS = 9464.25
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